Abstract: Pheidole oxyops Forel, 1908 is a generalist ant, which forages actively for plant debris to 9 dead arthropods. In addition, its nest has an entrance that allows the ants gather resources passively 10 by capturing falling preys into the nest. Our objective was to verify if different day periods, 
Introduction

25
Ants display several forms to gather resources, i.e., foraging strategies [1, 2] . These strategies 26 range from solitary to group/mass recruitment [3] . In the individual foraging strategy, the individual 27 leaves the nest, find the resource, gather it, and take back to the colony alone [2, 4] . While, in the 28 group/mass recruitment one individual finds the food item and communicates it to the colony, and 29 other ants leave the colony to collect the food item [5] . According to Bernstein [6] , foraging can be 
35
Ants can also demonstrate another type of foraging strategy, a passive one, the trap-building 36 [7] . Trap-building can be considered a passive form of foraging and is commonly called "sit-and-
37
wait" [7] . Some ant species expend energy and/or time both building the traps and searching for a 38 suitable place to build the nest traps [7] . Even some ecologists that classified species within "active"
39
or "sit-and-wait" categories that it is possible that these species do not use only one foraging strategy 40 during their lifetime [8] .
41
Some abiotic factors can influence the foraging strategy in ants [5] . For example, Wasmannia 42 auropunctata changes the recruiting velocity when it is competing with another species [9] . The species
43
Ocymyrmex barbiger decreases the time for searching and increases walking velocity when soil 44 temperature was very high [10] . In Formica schaufussi, the rate of oxygen consumption can be an In the Pheidole genus, considered by a lot of authors as a hyperdiverse genus of ants [13] , and 48 within the genus, Pheidole oxyops shows both strategies of foraging, active and passive [14, 15] . This 49 species is a generalist ant that forages from vegetal parts (leaves, flowers, fruits) to dying arthropods 50 [14, 15] . It is a very common ant in Brazilian Southeast, occurring in the Atlantic Forest, Brazilian 51 Savanna (Cerrado), plantations and anthropic environments [14] . P. oxyops presents recruitment by 52 group [16] , in which one ant, generally a scout, finds a resource and goes back to the nest and
53
communicates it to the other ants [16] . This foraging strategy allows the ants to reduce the energy 54 waste in the search for food, and velocity of the collection after colony recruitment [2]. For P. oxyops 55 a different way to get resources is the nest structure [15] . Its nest has an entrance in the format of 56 pitfall-trap [14, 15, 17] (Figure 1 ). This species is an excellent model to study foraging ecology. First,
57
because the species has both foraging strategies, active and passive; second, these ants can be 58 considered an excellent organism model to the study of cooperative transport of food items [16, 18] .
59
In this study, our objective was to verify if different daily periods, temperature, residual soil 60 accumulation (ground pile in the side of nest entrance) and luminosity could influence the colony 61 foraging activity. In addition, we tested the efficacy of the nest entrances as natural pitfall traps.
62
Furthermore, we addressed some discussion about ecological and evolutionary aspects of foraging 
Materials and Methods 65
In 
Type of foraging resource
79
We observed the types of resource brought to the colony for 10 minutes per day period. During 80 the observations, the resources taken to the nests were categorized in arthropods, vegetal parts 81 (flowers, leaves or fruits), non-arthropods (other invertebrates) and others (empty shells, feathers, 82 etc.), as reported in previous study [14] . 
Quantity of dry mass of arthropod
84
To infer the total mass of arthropods we used 48 mini pitfall traps to simulate the colony 
102
To analyze the weight and composition of the pitfall traps, we used a linear model to the weight, 
Results 106
Uniformity in foraging routes
107
Pheidole oxyops showed a tendency to forage in specific directions during the morning (Rayleigh 
Influence of environmental factors on foraging activities
114
There was difference in the day period of activities, ants showed a higher frequency of nest exits 
Food preference in active foraging
123
Pheidole oxyops foragers had a significant preference to search for arthropods (Figure 6 ).
124
However, they also collected vegetable parts (flowers, leaves and fruits) and non-arthropods [snails, 
Discussion 136
The foraging strategy used by ants depends on several spatiotemporal factors [ 
142
In addition, these strategies may be complementary to each other increasing the colony fitness.
143
In the afternoon period, the lower frequency in ants' exits from the colony (in all directions) can 144 reflect that colonies may have higher demands for resources [29, 35] 
159
The preference for foraging in the twilight period may be related to the lower sun exposition 
168
P. oxyops is a generalist ant, even having a preference for high protein food sources [14] . The 169 protein resource is essential to the correct development of the brood and the queen of Pheidole genus
170
[45]. Our results corroborate previous data of Fowler [14] , on the preference of protein resources by 171 P. oxyops. However, we did not record seed foraging, despite that; the seeds are also sources of protein 172 [46] . Maybe in the forest the individuals shift its foraging behavior, by consuming seeds, in order to 173 avoid competition and possible mortality risk of foragers [14] . 
176
acting on the morphology and, 2) on the behavior. In the morphology case, specifically, natural 177 selection shaped the colony's entrance structure, in a way that maximized the cost/benefit of foraging 178 strategy. Like some organisms, that have some specializations in foraging strategies, P. oxyops uses 179 both active and passive strategies to forage. Trap building by animals could be considered as an
180
'extended phenotype' [7] . We propose that the nest of P. oxyops is, in this way, an extended phenotype 181 of the species. Because it enables species to extend the ways to gather resources and increase the 182 fitness of the colony. In addition, complementing the demand for resources. 
